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Objective: Self-injury, a manifestation of severe psychological distress, is increased in cancer-bereaved youth. Little is known about the potential influence on the risk for self-injury of factors that could be clinically relevant to and modifiable by the health-care professionals involved in the care of the dying parent.
Methods: In a nationwide population-based anonymous study, 622 (73.1%) youths (aged 18-26) who six to nine years earlier at ages 13 to 16 had lost a parent to cancer, answered study-specific questions about self-injury and factors related to the family and parental health-care.  
Results: In univariable analysis the risk for self-injury was increased among cancer-bereaved youths who reported poor family cohesion before (Relative Risk [RR], 3.4, 95% Confidence interval [CI], 2.5-4.6) and after the loss (RR, 3.3, 95%CI, 2.4-4.4); who reported distrust in the health-care provided to the dying parent (RR, 1.7, 95%CI, 1.2-2.4); who perceived health-care efforts to cure as poor (RR 1.5, 95% CI, 1.1-2.1), and efforts to prevent suffering as poor (RR, 1.6, 95% CI, 1.1-2.4); who reported that at least one of their parents had been depressed or had other troubles in life (RR, 1.5, CI, 1.1-2.1); and who believed, three days before the loss, that treatment would probably cure (RR, 1.6, CI, 1.1-2.3). In the total multivariable models only poor family cohesion before and after the loss, respectively, remained statistically significant associated with self-injury. 





Self-reported self-injury, a manifestation of severe psychological distress {Nock, 2005 #3129;Scoliers, 2009 #58;Whitlock, 2010 #22} was twice as common in youths (aged 18-26) who as teenagers lost a parent to cancer as compared with their non-bereaved peers even when  controlling for well-known risk-factors (e.g. female gender, bullying, abuse) {Bylund Grenklo, 2013 #155}.  
Self-injury refers to deliberate self-inflicted wounding or tissue damage. Among non-patients, teenagers and young adults are high-risk populations for the behaviour {Fliege, 2009 #66} with reported prevalence varying between 6% {McMahon, 2010 #15} and 40% {Bjarehed, 2008 #40}. The most frequently cited reasons to engage in self-injury  is affect-regulation (automatic negative reinforcement) {Nock, 2005 #3129}, i.e. to get relief from overwhelming emotions {Klonsky, 2009 #63;Lewis, 2010 #62;Nock, 2004 #3127}. Automatic positive reinforcement {Nock, 2005 #3129}, i.e. self-inducing pain to halt dissociation (feeling unreal, numb) has been a proposed function of self-injury in childhood trauma and loss {Batey, 2010 #71;Nock, 2005 #3129}. For self-injurious behaviour, female gender {Bylund Grenklo, 2013 #155;Fliege, 2009 #66;Hawton, 2002 #12;Sourander, 2006 #1;Whitlock, 2006 #24}, depression and anxiety {Brunner, 2007 #21;Fliege, 2009 #66;Portzky, 2008 #59}, a history of being bullied {Hawton, 2002 #12;McMahon, 2010 #15;O'Connor, 2009 #3}, being sexually or physically abused {Bylund Grenklo, 2013 #155;Fliege, 2009 #66;Hawton, 2002 #12;Portzky, 2008 #59;Yates, 2004 #18} and a negative family environment {Evans, 2004 #11;Sourander, 2006 #1;Ystgaard M, 2003 #27}, are well-documented risk-factors in non-bereaved young peoples. 
In children affected by parental death {Christ, 2005 #159;Haine, 2006 #129;Luecken, 2008 #72;Raveis, 1999 #158;Sandler, 2010 #160} and parental cancer disease {Huizinga, 2005 #3061;Lewis, 1993 #3060} factors pertaining to the family context and the parent-child relationship dominate the research on risk and protective factors for the long-term mental health. In contrast, among cancer-bereaved adults, anxiety, sleep disorders, feelings of guilt and regret have been associated with lack of communication, short awareness-time (time being aware that death is imminent) {Valdimarsdottir, 2004 #52;Valdimarsdottir, 2007 #103}, low degree of preparedness for the loss {Hauksdottir, 2010 #101}, and the perception that the provided health-care was inadequate {Kreicbergs, 2005 #157;Surkan, 2006 #156}. 
The potential impact of health-care related factors for the mental health generally or self-injury specifically in cancer-bereaved children has received minimal research attention. Still, in the preparatory interviews for this project health-care issues seemed significant [unpublished data], and we found distrust in the health-care provided to the dying parent  to be associated with moderate to severe depression six to nine years after the loss in cancer-bereaved youth {Grenklo, 2013 #3067}. Moreover, trust was highest in those who had received end-of-life information from a physician before the loss {Grenklo, 2013 #3067} indicating a clinical relevance for health-care professionals caring for terminally ill parents. 
In this nation-wide population-based study we explored the associations between self-injury and 19 clinically relevant potential predictors (four family-related and 15 health-care related) in children who had lost a parent to cancer six to nine years earlier. Participants had been teenagers aged 13 to 16 at the time of loss and were youths aged 18 to 26 at the time of survey. 
METHOD
Population
Deceased persons were identified in the Swedish National Causes of Death Register, and the bereaved children at Statistics Sweden Multi-Generation Register. Parents had died between 2000 and 2003 at age >64 of cancer (ICD10; C:00-96) with at least 14 days of diagnosis prior to death to enable the study of disease and health-care related experiences. Children were eligible if they had been between the pre-decided ages of 13 to 16 at the time of loss, had been living with both parents at the time of loss and the other parent was alive. Participants had to have been born in one of the Nordic countries and have an identifiable telephone number. 
Questionnaire development
The preparatory routines for questionnaire development were established by Rådestad and co-workers and have been presented previously {Omerov, 2013 #3050;Radestad, 1996 #51}. Briefly, they included making a comprehensive questionnaire to enable study of hypotheses inspired by preparatory semi-structured interviews with 16 cancer-bereaved youths, by previous findings in adult cancer-bereavement research, discussions with experts, and the child bereavement literature. Study-specific single-item questions and response alternatives were tested for face-to-face validity on 15 cancer-bereaved youths. 
Data collection
From February 19, 2009 and proceeding to March 2, 2010 we successively approached all 851 eligible youths. We first sent an introductory letter explaining the study purpose and the right to abstain. Questionnaire and separate reply card were sent only to those who consented to participate in follow-up phone-calls. We sent a thank-you-and-reminder card a few weeks later and made reminder phone calls to those whose reply cards had not been received. 
Measures
Self-injury was measured with the question “Have you ever had a period in your life during which you deliberately injured yourself (e.g. by cutting or burning)?”, and “If Yes, when?” with response alternatives “Before the loss”, “After the loss” and “Both before and after the loss”. Those reporting to have self-injured after, of both before and after the loss the loss were considered self-injurers. The potential predictors considered were measured by retrospective single-items questions. Questions “Did your family have good family cohesion a) in your teenage years until loss, and b) the year after the loss?” and “Could you trust the health-care provided to your parent during the final week of his or her life”, had response-options “No”, “Yes a little”, “Yes moderately”, and “Yes very much”. For details about questions, see Table 2. 
Statistical analysis
In univariable analysis we calculated relative risks (RR) with 95% confidence intervals (CI) using log-binomial regression  To handle missing data we constructed 100 dataset by multiple imputations using the MICE method {van Buuren S, 2011 #147} and present the resulting pooled RRs and 95% CI. 
Variables found to be statistically significantly associated with self-injury were then adjusted for well-known risk-factors for self-injury {Bylund Grenklo, 2013 #155;Evans, 2004 #11;Fliege, 2009 #66;Yates, 2004 #18} in a successive order, using odds ratios (OR) estimated through logistic regression; first for gender (AOR1) and then for gender and bullied, physically or sexually abused, and a medical diagnosis of depression, or prescribed anti-depressants, sedatives, or sleeping-pills (AOR2). Thereafter, we performed two exploratory automated variable selections, Bayesian Model Averaging (BMA, selection criterion: mean posterior probability ≥50%) and Forward selection (selection criterion: minimum Akaike Information Criterion in each dataset, included in ≥50% of resulting models {Wood, 2008 #3130}). We used the variant of BMA proposed by Genell and coworkers {Genell, 2010 #149} in which selection is based on the posterior probabilities of each variable considered. For further information about variable selection methods, please see the Appendix. Selection procedures were employed first among family-related factors only, and then among health-care related factors only and selected variables were used for adjustments in two steps using first the variables selected in BMA (AOR3) and thereafter those additionally identified in forward selection (AOR4). Sequential adjustments were performed to present the relative impact of both well-known and novel risk-factors. As sensitivity analyses the selection procedures were repeated among family and health-care related variables simultaneously and finally including variables related to background and life-time adversities (see Appendix). Statistical tests were performed at the 5% significance level and calculations were performed using SAS, version 9.3 (SAS Institute Inc., Cary, NC, USA), and R, version 2.13.2 (R Foundation for Statistical Computing, Vienna, Austria) using the mice and BMA packages.
RESULTS
The total participation rate was 73% (622/851). Statistically significantly fewer males than females participated, p<.001. Table 1 describes participant characteristics. 
In total 121 (19%) of the participants reported to have self-injured after the loss (n=96 after, and n=25 both before and after the loss). Table 2 presents imputed RR, OR and AOR  with 95% CI for the four family-related and 15 health-care related variables explored as potential predictors for self-injury. In univariable analysis we found statistically significant increased risk for self-injury, i.e. with 95% CI excluding 1.0, among children who reported poor family cohesion during teenage until loss (RR, 3.4); poor family cohesion the year after the loss (RR, 3.3); in children who reported distrust in the health-care provided to their dying parent (RR, 1.7); who reported that three days before the loss they had believed that treatment would probably cure (RR, 1.6); who perceived that the health-care had made poor efforts to prevent suffering (RR, 1.6) or poor efforts to cure the disease (RR, 1.5); and that at least one of the parents had been on sick-leave for depression, addicted to alcohol, drugs or gambling, or had trouble in working life (RR, 1.5). Crude and adjusted ORs with 95% CI for the risks of self-injury were calculated for these seven associations (Table 2). All associations with self-injury remained statistically significant when adjusting only for gender (AOR1). After additionally adjusting for having been bullied, physically or sexually abused, and medical diagnosis of depression, or prescribed anti-depressants, or sedatives, or sleeping-pills, the association for poor family cohesion until loss was decreased from a crude OR of 6.3 to an AOR of 4.5, poor family cohesion after the loss decreased from 5.0 to 2.9, distrust in the care provided to the dying parent was reduced from 2.0 to 1.8, and the association for believing three days before the loss that treatment would probably cure decreased from 1.9 to 1.8  (AOR2, Table 2). 
BMA performed among family- and health-care related factors separately selected poor family cohesion until loss and after the loss, respectively, as being strongly associated with self-injury (Table 3). Forward selection additionally identified five variables: 1) at least one parent had, according to participants, been on sick-leave for depression, or addicted to alcohol, drugs or gambling, or had trouble in working life, 2) participants worrying over the surviving parent the first six months after the loss, 3) participants distrust in the health-care provided to the dying parent, 4) disease recurrence, and 5) if participants had talked about that which was important with the dying parent before loss (Table 3). 
Table 2 shows that adjusting for family cohesion in one timeframe (e.g. until loss) to family cohesion in the other timeframe (e.g. after loss) decreased the ORs of self-injury in both timeframes. However, both remained statistically significant while distrust in the care provided and believing three days before the loss that treatment would probably cure was no longer statistically significantly associated with self-injury. Additional adjustment with the variables identified in forward selection gave similar results (Table 2).
In sensitivity analysis, BMA and forward selection among family, health-care, background and adversity-related factors simultaneously, indicated stronger associations for gender, abuse, and a medical diagnosis of depression, or prescribed anti-depressants, or sedatives, or sleeping-pills, than for poor family cohesion. 
DISCUSSION
This population-based nationwide study of Swedish youth (aged 18-26) who as teenagers (aged 13-16) had lost a parent to cancer six to nine years earlier, shows that among the family- and health-care related factors explored self-injury was more common in those who experienced poor family cohesion before and after the loss, respectively. Distrust in the care provided to the dying parent; perception of poor health-care efforts to cure or relieve suffering, believing three days before the loss that treatment would probably cure, and that at least one parent had been depressed or had troubles in working life was associated with self-injury as well as with a history of life-time adversities and poor family cohesion.
Among the family-related factors we found poor family cohesion in the time-periods before and after the loss, independent of one another, to be associated with an increased risk for self-injury. This finding adds to existing knowledge regarding the importance of positive family context and function for the mental health of both bereaved and non-bereaved children. A negative family environment (i.e. family dysfunction, lack of family confidant, warmth or discipline) has been identified as a risk-factor for self-injury regardless of bereavement [Evans,Ystgaard,sourander06]. For example, in a study of 1713 persons (aged 15-24) presenting at hospital with deliberate self-harm, the most commonly reported problems pertained to family relationship [Haw]. Negative aspects of the family situation (e.g. poor cohesion, distress or depression in the surviving parent, neglectful care) have attracted attention as the principal moderators of mental health problems also in parentally bereaved children 28,41 and, as such, become targets for interventions [christ05haine06bugge]. Presumably, the mechanism for the association between poor family cohesion and self-injury is explained in terms of poor family communication. This is likely to co-occur with poor cohesion and to decrease children´s understanding and cognitive processing of the medical facts and emotional reactions in self and family. Inability to identify and describe emotions (alexithymia [sifneos]) has been associated with self-injury [Jacobsen]. Importantly, poor information, a fundamental form of social support, might limit the children´s means for problem-focused coping, which has been associated with self-injury [Evans05,Kirchner08,MacMahon13,Guerreiro13].Previously we compared our cancer-bereaved youths with non-bereaved youth from the general population and learned that already well-documented [Fliege/Evans/Yates10,20,37läggtillHawton2012] risk-factors of self-injury such as bullying, abuse and female gender were risk-factors in both groups [pek1]. Notably, these factors are interrelated; depression is more common in female youths [46,47]; suicidal ideation, including thoughts of hurting oneself, is a symptom of depression, and having been subjected to physical and sexual abuse are well-known risk-factors for depression [48]. In the present work, focusing on family and health-care related factors well-known background and adversity risk-factors were used for adjustments. However, in sensitivity analysis we included these variables into the automatic variable selection and found that sexual or physical abuse, a diagnosis of depression or prescription of anti-depressants, sedatives or sleeping-pills, and being female, were selected before family cohesion. 
In univariable analysis four health-care factors were associated with self-injury: self-assessed 1) distrust in care provided to the dying parent, 2) poor health-care efforts to cure, and 3) poor efforts to relieve suffering, and 4) a belief three days before the loss that treatment would probably cure. These factors indicate a perception of inadequacies in parental health-care which, to our knowledge, this project is the first to explore in cancer-bereaved children. Regrettably, we cannot determine if this reflects suboptimal health-care, miscommunication or misunderstandings. For example, without proper explanation the withdrawal of treatment might be misinterpreted as proof of suboptimal health-care, plausibly sparking feelings of anger, sadness and anxiety for which self-injury might be used in regulative attempt [Nock09,Nock05,Klonsky,Lewis]. In multivariable analysis the associations with self-injury remained statistically significantly when adjusted for gender, decreased when we included having been bullied, abused, and medical diagnosis of depression, or prescription of anti-depressants, sedatives or sleeping-pills, and ceased when poor family cohesion was entered into the model, indicating that relationships at least partially were explained by a history abuse, psychological morbidity, and poor family cohesion before and after the loss. Conceivably, a history of abuse or depression can lead to a general loss of trust that might negatively impact on the perception of health-care quality. 
We employed epidemiological methods adapted to this field by the hierarchical step-model 52 for study design, analysis and data interpretation. The principal strength of this study pertains to the large population and high participation rate which reduced the selection-related problems. To reduce the impact of confounding (enabling multivariable modelling) we measured several possible confounding factors. By careful study preparations, including development and testing of the questionnaire in close collaboration with those concerned, we minimized the risks of measurement errors. We have no information about self-injury, family cohesion, or perception of health-care efforts in non-participants and thus no knowledge about if their participation would have changed our findings. We cannot exclude the possibility of an impact from unknown and unmeasured confounders, e.g. other conditions or functioning of children and parents, on the effect measures. Depression in participants at the time of survey may have influenced their assessments. All information was self-assessed with single-item questions made for the study. Finally, restrictions in age-groups (ages 13 to 16 at time of parental loss), time since loss (six to nine years), family set-up (non-divorced), to individuals born in one of the Nordic countries, reduce the generalizability. 











Not reachable 	55 (6.5)
Declined participation	66 (7.8)







1988 – 90 	210 (33.9)
1986 - 87	286 (46.2)
1984 – 85	123 (19.9)
Not stated	3
Highest level of education attained 	
NA, never graduated	6 (1.0)
Middle school (years <9)	49 (7.9)
















Table 2. Univariable and multivariable associations between youth-assessed potential predictors and self-injury.
	Self-injuryNo/Total (%)	Imputed1 RR (95% CI)	OR(95% CI)	AOR12 (95% CI)	AOR23(95% CI)	AOR34 (95% CI)	AOR45 (95% CI)
Family-related factors							
Family cohesion during teenage, until loss6							
No or a little (poor)	27/48 (56.2)	3.4 (2.5-4.6)	6.3 (3.4-11.6)	6.2 (3.3-11.8)	4.5 (2.2-9.3)	2.9 (1.3-6.4)7	3.3 (1.4-7.4)7
Moderately or very much (good)	94/566 (16.6)	1.0 (reference)	1.0 (reference)	1.0 (reference)	1.0 (reference)	1.0 (reference)	1.0 (reference)
Family cohesion the year after loss6							
No, or a little (poor)	57/133 (42.9)	3.3 (2.4-4.4)	5.0 (3.2-7.7)	4.1 (2.6-6.4)	2.9 (1.8-4.8)	2.3 (1.3-3.9)7 	2.0 (1.1-3.5)7
Moderately, or very much (good)	63/481 (13.1)	1.0 (reference)	1.0 (reference)	1.0 (reference)	1.0 (reference)	1.0 (reference)	1.0 (reference)
At least one parent had been on sick-leave for depression, addicted to alcohol, drugs,  gambling, or had trouble in working-life6,8							
Yes	46/182 (25.3)	1.5 (1.1-2.1)	1.7 (1.1-2.6)	1.6 (1.0-2.5)	1.2 (0.7-2.0)	1.2 (0.7-2.0)	1.1 (0.6-1.9)7
No	70/424 (16.5)	1.0 (reference)	1.0 (reference)	1.0 (reference)	1.0 (reference)	1.0 (reference)	1.0 (reference)
Worried over the surviving parent, first six months after loss							
Moderately, or very much (yes)	87/407 (21.4)	1.3 (0.9-1.9)					
No, or a little (no)	34/206 (16.5)	1.0 (reference)					
Health-care related factors							
Trusted the care provided to parent in the final week of life6							
n/a	7/19 (5.3)	0.3 (0.1-2.3)	0.3 (0.0-2.3)	0.3 (0.0-2.3)	0.2 (0.0-1.9)	0.2 (0.0-1.9)	0.2 (0.0-2.0)7
No, or a little (distrust)	31/104 (29.8)	1.7 (1.2-2.4)	2.0 (1.3-3.3)	2.1 (1.3-3.5)	1.8 (1.0-3.1)	1.4 (0.8-2.5)	1.5 (0.8-2.9)7
Moderately, to very much (trust)	85/486 (17.5)	1.0 (reference)	1.0 (reference)	1.0 (reference)	1.0 (reference)	1.0 (reference)	1.0 (reference)
Perceived health-care efforts to cure6							
No or a little (poor)	41/160 (25.6)	1.5 (1.1-2.1)	1.7 (1.1-2.6)	1.6 (1.0-2.4)	1.3 (0.8-2.2)	1.2 (0.7-2.1)	0.9 (0.5-1.7)
Moderately or very much (good)	78/454 (17.2)	1.0 (reference)	1.0 (reference)	1.0 (reference)	1.0 (reference)	1.0 (reference)	1.0 (reference)
Perceived health-care efforts to prevent suffering in parent6							
No or a little (poor)	24/85 (28.2)	1.6 (1.1-2.4)	1.9 (1.1-3.2)	1.8 (1.0-3.0)	1.5 (0.8-2.8)	1.5 (0.8-2.8)	1.2 (0.6-2.4)
Moderately or very much (good)	94/528 (17.8)	1.0 (reference)	1.0 (reference)	1.0 (reference)	1.0 (reference)	1.0 (reference)	1.0 (reference)
Perceived seriousness of disease, three days before parent died6							
Not so serious, treatment would cure 	2/25 (8.0)	0.4 (0.1-1.7)	0.4 (0.1-1.7)	0.3 (0.1-1.4)	0.2 (0.0-1.3)	0.2 (0.0-1.3)	0.3 (0.0-1.6)
Serious, but treatment probably cure	32/111 (28.8)	1.6 (1.1-2.3)	1.9 (1.2-3.1)	1.8 (1.1-3.0)	1.8 (1.0-3.2)	1.7 (0.9-3.0)	1.6 (0.9-3.0)
Serious incurable disease, but the end was not near	22/112 (19.6)	1.1 (0.7-1.7)	1.1 (0.7-1.9)	1.0 (0.6-1.7)	1.1 (0.6-2.0)	1.1 (0.6-2.0)	1.2 (0.6-2.2)
Already very serious and the end was near	64 /359 (17.8)	1.0 (reference)	1.0 (reference)	1.0 (reference)	1.0 (reference)	1.0 (reference)	1.0 (reference)
Perceived that mistakes were made in parent´s health-care							
Yes	46/226 (20.4)	1.1 (0.8-1.5)					
No	73/384 (19.0)	1.0 (reference)					
Perceived health-care efforts to prolong life							
No or a little (poor)	37/153 (24.2)	1.4 (1.0-1.9)					
Moderately or very much (good)	82/461 (17.8)	1.0 (reference)					
End-of-life information about disease, treatment and death from a physician							
No	19/71 (26.8)	1.5 (0.9-2.3)					
Yes, after the death	4/25 (16.0)	0.9 (0.3-2.2)					
Don´t know, don´t remember	45/225 (20.0)	1.1 (0.8-1.6)					
Yes, before, or Yes, both before and after the death	53/293 (18.1)	1.0 (reference)					
Cancer type							
Breast, Gynaecological	33/116 (28.5)	1.6 (0.9-2.9)					
Gastrointestinal	20/128 (15.6)	0.9 (0.5-1.7)					
Urinary tract, Prostate	5/29 (17.2)	0.9 (0.4-2.5)					
Skin, Sarcoma	10/43 (23.3)	1.4 (0.7-2.9)					
Haematological	12/39 (30.8)	1.8 (0.9-3.5)					
Lung, Head-neck, Thyroid	14/85 (16.5)	1.0 (0.5-1.9)					
Unknown primary	1/12 (8.3)	0.5 (0.1-3.2)					





A couple of times	9/39 (23.1)	1.0 (reference)					
Awareness-time9 knowing parent had cancer							
Weeks or shorter	3/29 (10.3)	0.7 (0.2-2.1)					
1-6 months	23/149 (15.4)	1.0 (reference)					
6 months or longer	94/436 (21.6)	1.4 (0.9-2.1)					
Awareness-time9 realizing parents´ disease was incurable							
At time of death	23/102 (22.6)	1.3 (0.8-2.0)					
Hours - days	33/155 (21.3)	1.2 (0.8-1.8)					
Weeks-months	50/291 (17.2) 	1.0 (reference)					
6 months or longer	14/66 (21.2)	1.2 (0.7-2.1)					
Awareness-time9 realizing parent would die from the disease							
At time of death	26/123 (21.1)	1.3 (0.9-2.0)					
Hours - days	44/194 (22.7)	1.2 (0.8-1.9)					
Weeks-months	41/243 (16.9)	1.0 (reference)					
6 months or longer	9/50 (18.0)	1.0 (0.5-2.0)					
Awareness-time9 realizing  death was imminent							
Never, or at time of death	36/191 (18.9)	1.0 (0.6-1.6)					
Hours to 2 days	60/293 (20.5)	1.1 (0.7-1.6)					
3 days or longer	25/120 (19.2)	1.0 (reference)					
Had talked with dying parent about that which was important before parent died							
Yes	41/226 (18.1)	1.0 (reference)					
No, but didn´t feel a need to	10/99 (10.1)	0.6 (0.3-1.1)					
No, and wish they had	66/283 (23.3)	1.3 (0.9-1.8)					
Given the opportunity to say farewell to parent after the loss							
No	11/50 (22.0)	0.7 (0.4-1.5)					
Yes, at place of death	86/460 (18.7)	0.6 (0.4-1.0)					
Yes, at other place	11/63 (17.5)	0.6 (0.3-1.2)					
Yes, on several occasions	12/39 (30.1)	1.0 (reference)					
Abbreviations: RR, relative risk ratio; CI, confidence interval, OR, odds ratio, AOR, adjusted odds ratio.
1)	All RR and OR calculated from imputed data
2)	AOR1= adjusted for gender
3)	AOR2= adjusted for gender and lifetime adversities (“bullied”, “physically or sexually abused”, “medical diagnosis of depression, or prescribed anti-depressants, or sedatives, or sleeping-pills”)
4)	AOR3= adjusted for gender, lifetime adversities and variables selected by BMA (“family cohesion during teenage until loss”, “family cohesion the year after loss”)
5)	AOR4= adjusted for gender, life-time adversities, variables selected by BMA , and variables identified by Forward selection (“at least one parent had been on sick-leave for depression, or addicted to alcohol, drugs or gambling, or had trouble in working life”, “worried over the surviving parent the first six months after the loss”, “trust in the care provided to the dying parent”, “recurrence of disease”, and “if the child had talked with dying parent about that which was important before parent died”) 
6)	Only variables identified in univariable analysis to be statistically significantly associated with self-injury were considered for calculations of crude and adjusted OR 
7)	Adjusted for all variables listed except itself
8)	Questions were combined to enable statistical analysis










Table 3. Bayesian Model Averaging (BMA) and Forward selection of youth-assessed potential predictors of self-injury.
	Family-related factors	Health-care related factors
	BMA	Forward selection	BMA	Forward selection
Family-related factors				
Family cohesion during teenage until loss	93%	X		
Family cohesion the year after loss	100%	X		
At least one parent had been on sick-leave for depression, or addicted to alcohol, drugs or gambling, or had trouble in working life1		X		
Worried over surviving parent, the first six months after the loss		X		
Health-care related factors				
Trust in the care provided to the dying parent in the final week of life			20%	X
Perception of that health-care mistakes were made				
Perception of  health-care efforts to cure parent			19%	
Perception of health-care efforts to prolong parent´s life				
Perception of  health-care efforts to prevent suffering			18%	
End-of-life information about disease, treatment and death by a physician				
Cancer type				
Disease recurrence				X
Awareness-time2 knowing about the disease				
Awareness-time2 realizing disease was incurable				
Awareness-time2 realizing parent would die				
Awareness-time2 realizing death was imminent				
Perceived seriousness of disease, three days before loss (curable/incurable, death far/near)				
Had talked with dying parent about that which was important before parent died				X
Given the opportunity to say farewell after loss 				
Abbreviations: BMA, Bayesian model averaging
1)	Questions were combined to enable statistical analysis
2)	Length of time before the loss.




